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STUDY OF CERTALN SEEBINEGLY 2ADNCRHMAL UEFORMBTIONS AND TRANSFORNATIONS

€. Crussard, Pechiney Ugqine Kubhlmann, Faris, and

J. Fouvvais,. Pachiney hlaminun Research fenter, Voreppe

FTRTECEUCTION

Fhen one of us suddenly came wp against a case of ths
seicvzation of a metal test piece without the apparent interventicn
of an extavnal Fforcel, we felt it cux anty -as retallurgical

<

investigators te bry to systevatically study this type of pheaomesor.

Fecingin: iSee Sociences and the TFuture, No. 345 {Hovember 197%}, 1

Frong  MEmMoipes Sceienmevques Kavpe
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1¢8. End footnote

cherefcre, we went to J. P- Girard, who was reputed to have produaced
wabnormal® effects on metals and wished to ccnduct experiments in the
presence of scientists. The purpcse ¢f this repcrt is to describe

ECHE pf the tests which we conducted with him cver a period of alwust

tWO years.

Several weeks after cur tests were begun, J. P. Girard informed
ue that he practiced prestidigitaticn. Some time later, two ov three
sources simultaneously also informed us that he had been writiten up
in the "Magician®s Yearbook." At first he werked in a somevhat
obzcure and roundabout fashion, resembling the style of az
illusicnist. In spite of this, after this iritial periecd, J- Pa
Girard produced interesting effects. Various scientific perscnalities
attended some of these dewmcrstraticns. We gradually got J. P. Girard
to simplify his behavigr and follow stricter prccedunes. But on ouv
recordings we observed some movenments which indicated puscular

actiona \
Hhis mixture of striking effects and guestionable elenents led

us tc make a rather lengthy critical study. We think it would he

jnteresting to outline the saln steps here.
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In order to avail curselves of varied cpinions, since August
1676 we have written down all of our observations, reflections, and
'douhts in a provisional repcrt vhich was suksequently distributed to
gany scientists; In this report, we mentioned what we Kknew about J.
P. Girard as a prestidigitator and scme of cur doubts concerning the
“rpops™ vhich he could have used mcre cr less censciously during the
tests. This report was supplemented with the preseantation of
docunénts {test pieces, microphotographs, diagrams, "video"
recordings), with sampling cf the reliable tests and others which
vere not as reliable, since it would have keen wrong to present too
optimistic a selection. We also showed varicyve films of external
origin, thus of unequal sigpificance, ip these presentations in order
"to enlarge on the informaticn on certain parts. French and foreigm
illusicnists attended scme ¢f the presentaticns; they helped us to
refine 6ur opinion in certain areas. One of ther discovered an
indication of trickery inm a film which J. P. Girard got for us
uwithout telling us that it was faked. The opinicns g;therad during
all of these discussions helped us m%ké‘the critical study of our
documénts and various verifications which we have made since that
tiré. 3. P. Girard agrecd to scme counter—tests, at least one of

which is very interestingi.
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Fectnote: tTest No. 4 of Table IX. End footnote

All of this took some time, which explains the long delay Letween our
initial tests and the appearance of this article. But we feel that
this critical study has gone¢ far enough, if not too far, and that the

time has come to publish our mest characteoristic experinents.

Thus, the selection which we are preserting is the result of a
leggthy screening process. In only twenty out of the 150 test pieces
which J. P. Girard deformed or transfcrmed in front of us or our
‘cocllaberaters could we positively confirm tle ®abnormal®™ nature of
the effects observed. In this report we will describe eight of these
casesy the most characteristic. But it nust ke pointed out that the
wajority of the tests which were eliminated were¢ definitely valid,
for ve used too strict a screening process to qliminéte the

demcnstraticns which did nct follow érpredefined operating procedure.

Cther tests with extenscmetric gauges will ke peblished later.

%hus, our concern for strictness elimirates rather remarkable

chserwvations concerning deformations at a distance, deformations of
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chijects or test pieces in the hands of the chservers thenmselves who
were adbove any suspicicr, or those held on either side by J. P.

Girard and an observer.

Phe tests which will be described vwere ccnducted under our own
respoasibility with the authorization of Pechipey-Udgine~Kuhlmann. We
would like to thank those of our collaboratcrs who were willing to
help us in the delicate study of this centrcversial area, in
rarticular Mr. J. Rauch, Fre. 6. Jollant, and MNr. D. Dubost. We would
also Zike to acknowledge Frcfessor J. B. Hasted; professor of physics
4t Iirbeck College of the Uriversity of Lendon, for agreeing to

spenspr a test in his laberatory.

Lescription of Tests

In order to make it impcssible for J. P¢ Girard to surreptitiously
end a test piece, we oftem used bars with a rather large cross
sectign wade of various metals: in parti;ular, alupinum and light
alloys (test pieces 250-350 mm‘long and 8-17 wr ip diametar), but
alsc dcppery, soft steel, stainless steely and magnesium. Ve

determined the forces (bending mcments) necessary to hend our test
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pieces by measurements and calculations. In order to be able to
compare the values of the resistance of the test pieces to the forces
which they could have withstood if faking ky surreptitious bending
occurred, we determined the maximur mcwent shich a man can create
vhen seizing a test piece in two hands using all of his strengthues
which could not go unnoticed! For this rurpcse, we used a
dynamgnmetric key with handles 400 mm long, which we tested Qith nany
individuals. The maxinurm scrents vary with the individuals from 20-38
Ben; J. P. Girard created 26 Nem with a very visible effort. These
values were confirped by direct tests cu bars; sn example of this

will fcllow (session of 27 Cctober 1976).

$ince our purpose here was neither to describe all of these
testsgd nor to make a criticsl review, ue selected the two most

typical sessions for this article:

o

session of 31 March 1976 at the Aluzinud Technical Center. \

Experimenters: J. Ravch and G. Jollant, with the aid of a video

i

recording assistant.
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Buring this session, in a rocn adjacent tc the room J. P. Girard
#as in, G. Jollant, an experimenter, tock a tar of hardened
dvraluginum of alloy AUNG, state T4 (i.e.; hardened, aged) 250 mm
long and 8 mm in diametar.ylts high critical berding moment {15 NWem)
rakes it impessible to tend without @ visitle effort. G. Jollant
relled it cn a desk, stated that it was not out of round, marked it,
and placed it himself in a c¢lass tuke which he closed with a stopper.
This is the cpyly time which we were able t¢ arrange it so that J. P.
Girard did net touch the test bar to ke bent hefore it was enclosed

in a %ubs.

6. Jollant brought the closed tube to J. Kauvch, who immediately
gave it to J. P. Girard, and everything was filwed from then on.
Iither the stopper, the lkar in the tube, ©r both were alvays vigible.
After concentrating and declaring that he felt something, J» P.
Girard gave the tube, still clcsed, to J. Fauch. Mr. Rauch uncorked
it, rémoved the bar, which was visibIy Eenf: ard placed it on the
desk, then on a flat bar in order to bring cut the bend, vhich wé&

tlus made very obvious. This bend was 2 mn.
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cessicn of 27 October 1976 at Grenchle
Experimenters: J. Bouvaist and B. Lutost.

Here we. will describe the test made on the thickest bar. This
was @ rar 17 mm in diameter and 300 nm long made of alloy AU2
{2.05¢/c copper) in state T% (hardened in ©cld water and aged for cne
year} . Referepce marks uere engraved in the mass of this bar; and the
placement of small characteristic flaws yere ncted. It was taken to
the experinental site ir a different car frem the in ome which J. P.
Girard was transported, and it was the cmly one of its kind in the

experimnental batch.

This bar was preliminairily subjected tc bepding tests by very.
strony nen, and only one mar weighing 140 k¢ was able to make a
skight, but sigrificant, deforsaticn-after Emearing his hauds with
ragpesiun {(a bend of 0u€ rxm correspondiug tc ap applied nmoment of 38
Kem). Then the bending rlarne was maxked by scratches made on the two
¢pds. Previous tests made it possible to ccnfire that even using a

fixed half~length suppcrt, an average man cculd not even increase
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this deformation by applying his entire weight (65 kg) to both ends.

puring the tests, the two experimenters sat at about a meter
away on either side of J. P. Girard, whe wciked in shirtsleeves, with
his sleeves rolled up, withcut contact. J« P. Girard deformed this
Lar four times in successicn by holding one end in his right hand and
lightly touching the free part =ith his left hard (bends 1 and 2) or
bty placing his left hand five cm alove the specimen (bends 3 and H).
After each deformation, cne observer tcck tle profile of the test
takr, while the other resained unext te J. P. Girard. The two largest
defcrpaticns (3 and 4) could be seen with the eye; both were produced
tcward the bettom during a time on the ordexr of 10-20 seconds. Aftexr
each deformation, it was verified that no heating up could be
detected by touching the kar with the hand, and that the bends nade
without force by J. P. Girard were all iy tle same plane {inclined hy
349 relative to the initial bending plane mentioned above), marked by
the gzooves indicated atove. Tkese grocves alsc made it possible to
verify that the sane hakaas being used at all times. Imnediately
following the experiment, the specivens wefc placad in a briefcase

and taken to the laboratory.

¥e will now descrite tle labcratory tests:
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Eirst, in the labcratory we verified tlat &ll of the marks,
grooves and flaws which were origirally made cn the bar vere present
cn the bar returned fror the experiment. This rade it possible
vneguivocally confirm that there was no sukstitution of the specimen.

Figuré 1 shows a picture of the bar after the experinent.
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Fige 1. Phctograph of AUZ kar 17 we in diameter after bending. Scale

ir centipeters.

AULTL
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fhe following tests were made for the nondestructive
charadterization of the charges made in the bar - more specifically,

in section A - corresponding to the maximum curvature. We can see:

=~ a significant increase in the hardness ¢i the two grains
lccated in the bending plane, reaching a maximum of 11 points Vickers
{or 270/0) in section A, vwhich cortesgcnds te the maximum curvature.
The léngth of the zone in which the hardness exceeds the initial

value is arvound 120 mm {60 rm on either side of section A).

~ the hardness measured on the circumference of section A
rerpendicular to the bending plane 1is the paxirum in the bending
plane; and varies linearily with tle gide relative to the neutral

line, as kn the case of simple bending.

In order to determine the moment which must be applied to the
tar by mechanical bendirg.in order tc¢ cktain the permanent beand
chserved, we mechanically bent a centrol bar which was identical to
the preceding one with a distance of 7200 mgnhetueen the fixed
guprorts. The variation in the residual hending measured as a
fupction of the moment applied is given in Iig. 2. From this we can

conclude that in order to oitain the bend clkserved on the bar bent by

. P, Girard (fr = 13.% mm), it would te mnecessery to apply a moment
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B of around 75 Nem, or two and a half times tte critical wmoment HC =
20 Nem, and twice the mcrment exerted by the strcemgest man whom we

tested. The total deformaticn energy can be calculated at 11 J.
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Fig. 2. Diagram of bending as a function of tlie moment applied to a
centrol bar identical te that in Fige 1. KEEY: (1) Moment applied.
{(2) Expeciment. {3) Calibration curves. (4) Eends, (5) Haxa for men.
{63 Mean fcr men with the force of two hands. (9) Residual bending at

half-iength.
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The preceding results rake it possible to completely exclude the
hypotheses of surreptitious deformaticns ©f muecular origin which
might have escaped notice by the olservers. Furthermore, the fact
that Ynormal® consocolidation of the defcxmed zcre is observed makes it
pcesible to exclude the surreptiticus use of thermal or chenical

reans to decrease the lccal mechanical strength of the alloy.

In conclusion, the set of observations made during and after the
exreriment cn the duraluminum bar deformed ty J- P. Giravd during the

experiment of 27 October 1976 makes it possible to conclude:

- that the successive deformaticns realized were not and could

not have been produced ky the normal muscular fcrce of the subject,
- that the final defcrmation obtained was in all ways comparable

to that which would be chtained by applying a peint force of 1500 W

in the middle of the bar when resting cr twe svjrorts..

- -

Tests ¢n Stainless Steel in Closed Tules
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paterjals and Working Ccnditicns

puring the session at the Alurirum Technical Center on 25 March
1876, thrée experimenters (L. rrussard, J. Fauch and 6. Jollant) and
fcur other spectators otserved martersitic trarnsformations, with orx
without deformation, of test pieces made fre¢m a cast of austenitic
stainless steel wiih a special ncnccrnerxcial cerposition which had
previcusly been used for studying the martensitic transformation by
defornation. This cast essertially certaineds Cr ﬁ-47,8%, Niowm T.4%,

En = 1.56%, Si = 0.36% C = D.050%, ¥ = 0o §3U%4

yyo test pieces left over fror this study were used for this
rurrose. These were cylindrical test pieces (7 ouw in diameter and 85
e lengy with swmooth héad; 92 mm in diameter. They were subjected to
hardening in air at 105C°C {cne hovr in,a salt kath), finishing
treatment, and nitroflucric cogrosicn, whick gave the body of the
test piece a matte look. The resultant structure is nonmagnetic,

except for several parts of the pachined sviface layer. The

rartensitic transformaticn goints in this state are:z lUs = 180°2C and
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Fd = £90%C.

These two test pieces were given to J. P. Girard for several
days. At the beginning cf the sessicn, they were marked ¥No. 2 and 3
in large numbers circled with ar irrvegular circle. Another test
riece; marked No. 1 in the same manner, was used for another test
which was not significart and wil; be used again later for a
simulation counter—test. Its mark c¢an be seen in Fig. %. This was the
first time that test pieces of this type wecre used with J. P. Girarcd
and that they were marked like this. Thes® uere the same test pieces,
nmakked in this manner, uwhich sere faker at the end of the test upder
the conditions which we will seces there was no possibility of

substitoticn.

after marking, one of us (C. Crussard) verified the straightness
of thése test pileces (¥oses Z and 3} by rolling them; they were not
oyt ¢f round.” He alsc verified thelxr magnetic statéo A guick and
sirgple method of evaluating point~to$go§nbf;agnetism for this purpose
censists of using a small pecwerful hoerseshoe magnet made of Ticeonal
1580 {polar surfaces of 7x4 yw?, 8.5 om apart) suspended at the end
c¢f a chain. To make the measurement, cpe chenges from a position in

which the magnet is in ccntact with the test piece, with vertical

suspension; the test piece is gradvally witldravwn until the magnet is
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pulled away. Heasuring tte terizontal distance from the magnet to the
test giece at this point D, and kncwing the mass of the magnet {22 g)
and the length of suspensior, we can calculate the pulling force Fa.
puring this verification in the piddle of the two test rods and on
the heads, the distance D defined abcve did nct exceed 2-3 M. This
ccrrespends to a pulling force F on the order «¢f 0.01 N; due to some

traces of surface martensite caused Ly machining.

After this check, the test rods were placed on the desk behind
which J. P. Girard was working (in relled-ug shirtsleeves) in the
field ¢f view of the viﬁeé camera, which 4ié nct turn avay from thenr
{while J. P. Girard worked xith other test pleces and made an atteupt
at a tight—alloy bar without leaving his seat) until the following

exrerirents vere begun:

a) Je. P. Girard cavefully grasps test tar Ho. 2 by one head and
vithout exerting force (tte filr makes it pessitle to confirm this),
flaces it in a tube and s;cps it with a cork (always in froat of the
camera), takes the corked tube squarelyfin_his hand (the left hand,
with %he cork always repsaining visikle), and ccpcentrates. He then
gives the tube to C. Crrssard and does not touch the test piece from

this time ¢h.

G. Crussard removes the test piece frem the tuhe: it has a
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slight bend, but very clcse to one end, visikle to the eye, and which
he verified by rolling the piece. Tthe verificaticn with a nmnagnet
indicates very strong lccal magnetisnm near this sane end (see Table
1).. Since the entire operation was filmed, o sukstitution could have
taken place. C. Crussacé¢ returns tle test Lar tc its box for future

studys

b} J. P. Girard takes test bar Nc. 3, which has remained-visible
thrcughcut this time. The same operations as fcxr No. 2 arve performed,
except that one spectatcr, at cne tire, blocks the camera. After J.
fe Girard had concéntratéd, C. Crussard teook the corked tube backs
remcved the test piece frem jit, and reolled it. This test piece
remained straight, but nevertheless its local ragnetism was similar
te that of test piece Hc. 2, but this time without deformation. It

vas returned to the box, alsc for study.

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8



Approved For Relegge 2000/08/10 : CIA-RDP96-0078ZRR000200010003-8

B

DoC = 1314 BAGE 20

Table 1. KEY: (1) Measurement. (2) Test piece. (3) Bending of one
side. (4) Bending of the ctler side. (5) Fean Lending. ({(9) Pulling
fcrce f of the magnet (N)- (7) one head. (8) ¢nd of cylindrical

shafte (9) widdle. {10) cther end of cylindrical shaft. {11} other

head. (12) Maximum value.

ste(F X
@V Mesure /,g,,Lp:::uytlei M.p;t:u;eua
(\?}lc‘rche d'un coté y1 (mm) 2,5 < 03
Flache de &/
l'autre coté y2 1,7 < 03
Fleche ¢
yt+4y2
MOYENNE Y == me—mememmmreen 2.4 < 03
2

Gﬁ?)rcc d'arrachement | de
Paimant  (N):
)]

= une téle 0,12 (*) 0,03
& extrémité du {0t cylin-
, drique 0,15 = 0,22
Y iticu » 0.02 0.03
j—p)autre extrémité du ot

cylindrique 0,02 0,02
@ autre téte . 0,05 0,01

(*) Va'eur maximale. (I92
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Initial Measurements

Phe next day, C. Crusserd evaluated tte pacnetism and
defcrnations. The same wagnet was always used t¢ evaluate pmagnetism:
the pulling forces P defined above are indicated in Table 1 {at close
te 0.01 N). In order to evaluate the deforraticrs ¥, one of the heads
was placed against a ruler znd the distance Letween the other head
{ipside) and the ruler was neasurcd. He confireed that the test

pieces *"ran true¥ at the kecinrvirng cf the test.

The bend close to cne bead car be seen very clearly in Fig. 3.

Fig. 3. Photograph of stainless steel test riece No. 2 after the.

‘gxperiment.

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8



Approved For Releage 2000/08/10 : CIA-RDP96-007&¥R000200010003-8

Dec = 1314 BRAGE 22

Laberatory Tests

Yarious tests, alsc destructive, were nade on test piece No. 2.
The bar was electrolytically cut even with the pagnetic head. Thus,
it uwas possible to insert the magnetic end cf tte cylindrical part of
the bar into the spool of a Sigmatest device: the specific saturation
ragnetization is 2.8, uhich corresgonds wo z prcportion of 1.39%/, of

the wagnetic phase (a%}.

for test piecé N¥o. 3, the nondestructive X-ray study revealed
cartensites a' and & in the magnetic zene, the latter in a high

propoxtion, in addition to austenite.

Hicrophotographs (test pisce No. 2) on a surface. éolished
‘uechanjcaily, then electrclytically (Fig. #a and 4b) reveal a nmixture
cf maptensites € aqd «?., Ccrpared with previcus studies made of this
steely we can confirm that these structures have aeither the facies
cf a ﬁantensite'obtainéd iy coceling, nor thet ¢f a nartensite
produged by the densitizaticn of ats%enéte_&y heating it. This could
¢nly be martensite fron defcrmation (with scme traces of martensite
due to the preparation of tke ground surface). The martensite density
appears to be rather uniferr over the ertire crcss section; in spite

of thé uncertainty which always accompanies micrography due to the
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fjeld selection, Figures 4a and h show comparakle appearances on the
surface and in the interior. The amount of martensite observed on

these micrographs corréspends to those shich are obtained with this
steel by tensile strain of €. 10%: thus, it is wuch more intense than
that which would correspond to the slight Lending observed {(Fig. 3)-

Its lecalization is very surprising.
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Fig. 4. Micrographs of the locally trapsforred zone of stainless

steel test piece Ho. 2 (a) near the surface, (k) in the intericr.
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sipulation Tests

The local magnetiss ¢f the head cf test picce No. 2 could not
have been missed in the verificaticrn made at the beginning of the

test, which was focused especially on the heads.

Nevertheless, since twe confirmations &re letter than one, we
asked ourselves if we cculd imagine a metallurgical process capable
¢f producing these localized martensites smhile leaving the test

pieces completely straighf cr merely slightly bent.

Since we are dealing with cold-rolled raxrtensite, ve must work
with defcrmation. The closest means cf reprcducing its localization
with this abundance near c¢ne bead is alteryating bending. Ve
cenducted tests ow anothém test piece, Noe 1, which was initially
nonvagnetic: it was necassary to place one kead in a vice, hend the
bar by arcound 30% and straighten it. Bubk due k¢ the special
preperties of this steé],ltke tost plece was vVery viﬁibly formed into
an 5§ {Fig. 5}. In order to straighten iE bagck cut, it would ke
pecessary to tool a die and restamp the piece cp» a press! Another
difference: on test piece Nc. 1 thus treated, the magnetism on the
e¢nd of the shaft was comparable to that of test piece No. 2, but the

kead was not magnetic, whick is obviously perszal.
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Fig. 5. Test piece of stainless steel Nc. 1 after a simulation test.

4 micrographic test made on another test piece which was bent
¢ven more and straightened reveals cecld-relled martensite, but with
yery distinct heterogeneous distributicn: tie rartensite density is
lower in the interior than ¢n the surfaca {Fig. 6a and k), which is
pcrral, but which differs from test piece Nc. 2. In order to obtain
uniform density in the cross secticn and in the amount observed, it
wvould Le necessary to Le able tc create tensgile strain deformation
lccalized on the end of the shaft and in £he head {on the order of
5E~10% for test piece No. 2, and at least .310% for test picce No. 3},
but which would not appreciably change the diancters of either the

- K

shaft oxr the headt.

Feetnote: ror test piece Wo. 3, a slight decrease in the cross
sectiocn {0.5%) vas neasured in the zone which tecanme magnetic. We

will point out that we could have alsa conzidersd simulation by
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tuisting, but we could not see how this could vesult in deformation

localized mnear cne head ard in it. Eerd footrcte

it would be necessary to have a series of haumering out and kneading

cycles, all done without leaving a mark on the test bawr!
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Fig. 6. Micrographs sinilar to those in Rig. 4, but foxr a test piece
sukjected to a simulated test: (a) rpear the suvrface, (b} in the

intericr.
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Copgclusion

fhe group of observaticns described albcve makes it possible to

cstates

—~ that a local nartensitic transfermaticn yas created ia two
teszt pieces during the test, accompanied by slight bending near one

head «n one cf them;

~ that %e were unakle to think wp a single simple metallurgical
cpexraticn which was capable of exactly duplicating the structures

cbserved in the transfcrred zones.

L¢cal Changes in Hardness of Metal Plates

d. Po Girard performed this experimeat four timds in different
places and in front of different cbservérs;”Buring the fifst session
(27 October 1976), one c¢f tle experimentars suggested that he
improvise a new tyﬁe of test: hardening a metal plate in attempt to
wcgmpress® the metal. Except for a few close details which will be

pointed out, the experinental proceduxe used fcr this test, as well
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as for the three others, was as fcllcws:z J. B. Girard wvas given a
duralurinup plate whose dimensions, ccmpesiticn and refersnce nark
were Rncwn only by the experimenter (and which were different for
each necw experiwment). ZInpitially, J. P. Girard cane into contact with
the teést piece by rubbimg it or touching it witl his fingers under
the clcse supervision of the experimenters. The experimenter then
placed the test piece in a corked glass tube after verifying its
strai¢htoess and the reference mark. Then tlke tube was given back to
J: P. Girard for the test. The test piece rewained in the tube until
the leberatory test. For test No. 4, the phase in the glass tube uvas
eliminated, since it prcvided no additicmal guarantee after the
initial procedure, which permitted hand contact during the initial

rhaszes

test Materials and VWorking Conditicns

¥he four plates which were cbanged‘weié made entirely of
duralwninup in state T351 (hardened at 505°C in cold water, relaxing
stretching of 1.2-2%, aging for at least 48 hours). Two cowpositions
weee used (quaternary aluminum alloy A-UUSE with a noncommercial
ccrposition, and industrial alloy 2017). An anomymous symbol engraved

cn thée metal of the plate and which vas different for each experiment

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8

b



...... - et o i e e SRS K SRR

Approved For Releage 2000/08/10 : CIA-RDP96-0078¢{000200010003-8
Lee = 1314 PAGE 31

rermitted the observers tc tnequivccally iderntify the test plate by a
girple glance. Each plate ceme fror a batch of identical plates which
were subjected the same treatment, and the contrel plates of each
Fatch wvere preserved in the labcecratory for ccrparison and future
gsirguvlation tests. Table 11 summarizes the places and the

characteristics of the test data of the foyr experinents.
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Tatle Il. KEY: (1) Teste. {2) Date. {3) Placec. (4} Observers. (5}
Ipitial characteristics of specimen. (86) Tyre. {(7) Dimensions. (8)
Feference mark. {9) Lonécne. (10} apd. {11). rall-testing. {72} Tooling
¢ ball=-testing.
B | o . T :
(J‘i («Q:) (5 . o ) (,araclcn?fnques- initiales )
Essaij Date i icu Observateurs ("‘35 de I'échantillon lature
o .,____4,,_,“__: I (f),) Dimensions {k;) Repére
Qo
1 27.10.76 Grenoble JB. ct B.D. 16 % 25 x 150 | 11-1 A-U4SG-T251
: 12)
2 25.11.76 Lyon JB., PG. (ct JG.P 14 x 24 x 160 11-4 A-U4SG-T351
! 19
3 251176 | . lyon J8., PG. (et JG.| 14 x 26 X 160 11-H A-U4SG-T35
H . -+ billage
! Q] . Q"\ (Q
4 10.10.77 | Londres JB. ©t JH. 12 X 30 X 160 VG AUSGT351
; . usinte
: t {2 brinamee
f . | 1
s
-
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Chbservations During BExperiment

¥irst Tests

Buring the phase of ccnﬁact of the tips c¢f the fingers (~2 nin},
we sudcessively observed twe slight tendings of plate 11-I of (+1 um})
and {~0.5 nm), respectively, in opposite directions from each other.
fhen the test piece was placed in the glass tuke with a total
residwal bend of +0.5 mp (tle slightly comvex grain corresponded to
the engraved surface). The tube was thepn given Fack to J. P. Girard

twice (5 nin)a

feccnd fest:

N¢ bending before keing placed in the~tuke. Length of exposure:

three minutes.

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8
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third Test:

Test piece 11-H was rreliminarily shot-peerned over the length of
the twc surfaces to see if additiopnal local hardening vwas possible.

furaticn: around three minutes, withcut defcrmation.

Fourth Tests

Yest piece V6 was tested twice ty Jo F. Girard (duraticn of

exposure: twice for two minvtes).

Laboratory Testis

¥er the four tests, corparative examiraticns of ‘the angraved
sarksy dimensions, weights, and tThe marks of imitial hardness of the
test pieces confirmed that the test pieces returned to the laboratory

vere definitely those which were prepared for the experiments.
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Hazdne

o
[&)]

-
-

After electrolytic polishing, the hardress was neasured vwith a
Vickers microharvdpess meter under a load of three kg (=30 N) on the
twec surfaces of the test pieces sukjected to the experiments, as well
as on the control pieces kept at the laboratory. The marks were nade
vith spacing of frowm one to two mm {depending cn the case).
vouble-blind countermeasures used by different operators (for tests 2

and 43 led to equivalent results.

the results obtained Ly this technigue, twe cases of which are
shoun in Figures 7 and 8, nake it roszible to reveal appreciable
cimultancous increases in herdness on the twg :pposing surfaces. The
lepgths of the modified zones and the Naximun increases in hardness
are reorganized in Table 1IJ. Ccnsidering tle dispersion
{characterjzed by the typical deviation inéicated in parentheses at
the s¢ccnd~to-last column), in a ccnpletely valid nmanner, these

chservations show that the metal was changed during the four tests.

pe I
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Fig. 7. Hardnesses measured on the twce sides of light-alloy test

riece 11-I, after test. KEY: (1) Vickers ftardness. (2)
11-I. (3) Side. (4) Load. (S) Distance to tke nerk=ed enda
(1)
Als SG T351 DURETE  VICKERS
() @‘) éprouvetle 11-1
MO0 -4‘3
face:1 charge: 2,64 hx
3) AT
G |
1390 .t' ‘} a0
§£ l \\.
C ML
o v/ 1 -
s 1 YWT. -
Ve _
; 3
() fa[Ce : 2
)
1300 l[ ‘\
R w0
. V[ ! My
1A N
1200 - "I' iy i
w00 - dslance 8 .,,ku._?)ﬁ[@fﬂltg%’%@{%fﬁ

Test piece
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Fig. B. Hardness measured on the two sides c¢f light-alloy test piece
VG, before and after test. KEY: (1} Vickers hardness. (2) Plate VG.
{3) Load. {(4) Marked side. (5) Unmarked side. {6) Distance to marked

end. {7) Hardness at mid-suidth (°) beforeys{+) after experiment.

Y R
DURETE VICKERS  plaquatle VG,
{xn) el @
vl chatge 2,94 dal - face_repérée
hi
‘ ’,tfwi i
B R4 P Y .
1200 - ,“, ‘_"" bl 'U m“' “ l‘ - 3 ‘;zxzr
-‘ (2
= face_non_repérée
\ i
. bt
——— iy l [ . Ili “ b 262

1200 RN Iy
. e .

LE1:1: — bt
© W00 150 )y

dureté a mi largeur &° aant +_ouodrencd
C_?) { + apres |
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Table XIIX. KEY: {1) Test. (2) Test piece. (3) Maximum hardness in
the changed zone (MPa). (4) Tnitial hardness. {5} End of plate. (6}
Cecptrel {standard deviaticn). (7) Significartly changed length (mm).

(E) Side.

) D«\ 7 e g e (i Dureté initiale < {7 Longuour
(‘ L ; Dureté maximu !_,, S ve'j e e signiﬁc;;ﬁvgment
... Essal » Eprouvette dans la z&’r‘f modifice 5} Extromite (&) Témoin : modifiée
Lo . W ot ..j” . plaquette © (Gcartdype) - . ;o mm)
e S N :’_. S o L e Iy e
1 1.1 Btace 1 1240 1220 (15) Yo
Face 2 (R) 1290 1200 1230 (14) ) 30
2 11-J @Face 1 1340 1180 1180 (20) 20
(Face 2 (R) 1310 1190 1200 (21) 20
3 -0 ®Face 1 1420 1290 20
@\Face 2 (R) 1380 1260 : 15
4 e ace 1 m) 1270 1200 (7) 1210 (15) 35
(S)fﬂc() 2 1230 1200 (9) 1200 (10) 35

We can see that the paxiwur hardepings cbserved range from 6%
{test 4) to 12 (test 2), with an average -of 8%. Six Vickers
inpressions were made before the expe’rifée'n{at gid-length during test
4, since hardening always occurred in this zcne in the preceding
tests, yielding hardnesses cf 1200-1210. This wrakes it possible to
ccrpletely eliminate the hypothesis of the scnuniformity of the

previous hardpess. We will peint out in passing that this test is
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rarticularly interesting because it was copducted in England by
Irofessor J. Hasted, and because tle bardnesses were remeasured
"hlindly" and confirmed in an independent Erglish laboratory at the

Electrical Research Asscciaticn.

Irteznal Strains:

Ywo techniques vere used to reveal possible differences in
residual lengitudinal strairs in tFe mcdified zcnes. The technique of
superficial measurement by X-ray diffracticr {tle sin® ¢ method) used
cn spécimen 11-% indicates a significant ¢hange in the residual
lepygitudinal strain on the two oppesing sides of the modified zose:
essentially, we see residual strain of -80 KFa <¢n the uwamarked side
{slightly concave) , and cf 480 MPa in the cirecsing grain [marked). On
the unchanged ends, we find again the state of internal strain which
is noxmél for this metéﬁjérgical state (7351}, <r oR# - 15'HPa.

2his peint was confirmed by measuring the relative deformaticns
created on side two during gradual chemical treatment of Lthe entire
orposing side (1) on test piece 11-J. Using this technique {called
the Resenthal-Norten methed), we olserve a comsiderable and

significant variation in the calibratiocn mark lccated straight above

-
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the wodified zone, while a mark located on the sanme grain, but 25 mm
frem the modified zone; exhikits ncrxal behavicr sinilar to that of
the twe marks on the certrel pieceaw 1hus; we can unanbiguously
cogclude that the jocal change in hardness is associated with the

lecal change in the state cf residuval straip in this zone.

picrostructure:

The test pieces modified during tests 1 and 2 and the
corresponding contrels were exanined aunder & transmission electron
microscope (100 kvy. Thin slices whose thicknessz was carefully
reduced in crder to avoid any deformaticn were taken parallel to the
syrface at mid~thickness and on the tvo oppcsite sides of the
rodified zcne of test piece 11-I, &s well as in the modified surface
zene [szide 2) of test pisce 11-J.

v

In both cases, we can =ee that fhé’mogified zones have
characteristic microstruvcture with a very Figh density of small
dislecation rings arcuné 200 anystrons in déiameter (Figures %a and
10a avd b). At mid-thickness we find a lower ring density, but one
s«hich is significantly greater tham in the initial metal taken fronm

the end of the test piece (Fig. 9b} and frey a control.
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Fig. 10. Electron nmicrograpks

of medified sctrface zones with

enlargement cf G4, 500 ({tefore geduction)s a) Test piece 11-I, test

with J. P. Girard, side 1.

Girvard, side 1.
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sor test piece 11-1, ccmparative ccunting cf the rings visible
in the section (110) was realized a: 9 = [111s > 0. After measuring
the respective thicknesses cf the different pletes, the results given

in Tatle 1V were found {mean for five figdds) -

Jable IV. KEY: (1) Sampling. (2) feasity cf visible rings. {3)
felative density compar<d tc centrel. {4) Centrel. {5) Hodified zone.

(6) Mid-thickness. ({7) tide.

(Y Densité de boucles (&
1 N . = Densité relative pex
‘ 11 G
Prélzvement (ba] visibles rapport au témoin
(em-3)
P AN 1 i
141 (témoin) HV = 1240 74,101 1
! ({% k f@) 1
11 ) ace
zone modifiée \ HV = 1340 130 108 18
5 e
o en
111 . 1\ face 2
zone modifiéesz { HV = 1290 84 .108 1
Ly -
111 m_'x»éptaissaur‘d 61 108 8
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Summing up, we will ncte that the changes J. P. Girard produced
in thé duralusinum plates wtich vere given tc him reveal,
sigultaneously:

-~ surface hardening om the order o¢f 8¢/4 lccated on the two
sides cf the plates over a length which can reach 40 mm and a width

of 10~15 nnag

- the modification of the residual suviface strains in the

pedified zcne;

4 the creation of @ rarticulax microstiucture in this zone with

a very high deusity of =mall dislocation rings QbZOO angstrons) ;

- the absence of macroscapic kending strain (except for test 1 -

@€ abeve).

Sirulation Tests

%z in the case of stainless steel, we sought double confirmation

by trying to figure out a simple means cf dcforration by which the
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[receding states could te sinmulated.

First, we will point cut that the electrcn micrographs indicate
that the Guinier-Prestcr zcres are nct dissclved and are the same at
the end of the test as in tle original state. 1kis elinminates any
simulation by heat treatrept: in particular, by surface heating
{induction or optical radiation). Thus, we had to develop pechanical

sigulaticny tests.

2lternating Bending

Since hand contact was permitted during the first phase of the
experiment, we night wonder if a surreptiticus alternating bending
cperation in the plastic rarge would be eﬁcngh to cause the changes
cbeerved.

Alternating bending tests made <u contiols permitted us to see
that it was necessary te¢ introduce tctal plastic flow of at least 5%
by alternating bending in order to obtain heardening on the ordexr of
that which was observed previously (~89/4).. This requires bending the
test piece very intensively until & radius <f curvature of 50 mm is

reached (which corresponds to a bend op the crder of 30, which is
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inccmpatible with the olkservations made), then straightening it by

bending it in the opposite directicn.

Hcwever, this simulaticn does not permit us to duplicate the
structural state observed cr the test pieces rcdified by J. P.
Girard. In fact, by electrow microscopy we then observe mazes of
dislocations in the hardensd zones, kut not the significant increase

in the number of dislocaticy rings.

Ccrppréssion Test on a T'ress

3 local coﬁpression test of conkrel plate 11-U conducted on a
Fress at 300 MPa {ge =X 220 Bra) made it possitle to obtain hardening
cn the surfaces coming in cecrntact sith the starp and the table,
respectively, close to .that which was sought ({(AEV = ju0 KPa) with
micxcstructure sinilar %o tle microstructure chserveé on the modified
test pieces {Fig. 10d), but with a 1éuvek xi;g density. However, we
ckserve a 13% decrease in thickness and a usniferm change in the cross
secticn of the structure and in hardness, which is not true of the
test pieces “hardened® Ly J. P. Girarde. Furthernore, neasurenents of
the thickness of the plate revealed a reduction in thickness on the

crder of 2% straight abcve the mcdified zcge.
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thct~Feening Test

A surface shot-peening test of the twc oppcsing sides of the
centrel (11-M)! made it possible to simulate the essential parts of
the pgints which we were trying to reproduces surface hardening ARV
c¢f 70 KNPa, the absence ¢f permanent rending, ard analogous
microstructure (heterogeneots in thickness sith & maximum dislocation

ring density in the vicinity of the surfaces).

Tootnpte: Working conditicrs: Matrasur mackine, air pressure ~ 7
kars, Flow rate - 0.85 w?/mr, glass kalls {p~ 15-110 uk) , duration -

1 winé End footnote

s

Feanvhile, in this manneér we oktain a depolished surface which looks
very different from that of the test pieces modified by J. P. Girand,
and additional polishinc is necessary in cider to restore a

ccwrarable surface state.
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The set of observations and sisulations shew that it would be
necessary to apply compressive force perpepdicular to the surface of
the plates, thus creating heterogenecus plastic flow in the cross
secticn, in order to duplicate the essential aspects of the physical
properties okserved on the netal plates locally and superficially
bardened by J. P. Girard. Tle mechanical energy required for
simulating such a modification can he estimated according to the

cecupression sinvlation test: ve find 1-6 Ja

He can also produce rings of this type by neutron irradiation.

Conclusion

The group of okservaticns made c¢n the duraluminum plates glven

t0 J. EF. Girard makes it pocssible to state:s

v

-« that the reguired hardening was definitely realized four tires

duxring the test;

~ that no simple metallurgical cperaticn Xkrncwn to the authors
nakes it pcssible exactly deplicate the different physical

peculiarities observed in tle lccally handered 2ones.

LY
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Tiscussion and Conclusicn

In this report, vwe described some deformations and
transformations of metals cittained uwnder specific conditions. The
places in which these tests were made and tle individuals who
cbserved them were vari¢d; the only coystant presence, common to all
¢f the tesgts, was that cf. J. P Givrard himself. Thus, there was a
correlation Letween hisg greeenée and the appearance of the particular
effects observed. Therefore, it apfrears that we have the right to say
that J. P. Girard is part of the *"cause" of tlese effects. But during
these deformations cor transformaticng, we neitker cobserved nor
reccrded any interventicn of muscular forces or physical effects on

his part capable of causing tkem

It thus appears thst we can ccnclude tte "abnormal®™ nature of

these effects, especially if we considef tie fcllowing observations:
-~ for one of the deformed test pieces (see "Session of 27

gctchber 1976%), the natuvre cf the weasures taken to mark the piece

and the process of follewing the deformatice by successively tracing
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the profiles proves that no substituticn occurred; we feel that the
very high strength of tlis test piece is encugh to exclude all

explanations by purely masual and muscular ecticn;

- for the other test piece deforrmed in the glass tube ("Session
c¢f 31 March 1976%), the wcrking procecdure secered to establish that
. the deformation, althouc¢h slight, was suvfficiently clear and wvas made

vhile the test piece was in the tube;

- for cases of locallstructural transfcrwation, by a martensitic
transfcrmaticn (Y"Tests on Stainless Steel in Clcsed Tuhes') or by the
creation of rany small éislccaticn rings {"Local ModificationS...
Petaliic") , the precautions descriled show that no substitution
cccurred. The géaeraticn of these effects in the tube or upon slight
centadt eliminates any "norral®™ explaraticr. Even if substitution did
cccur, we must point that we found it impossible to either reproduce
all off the physical peculiaritiecs c¢f the test pleces transformed in
this manpneyr, or £® imaéiné any simple metallurgical gperation capable
c¢f doing it. Our simulaticn tests essentialdy jpermitted us to
duplid¢ate the new structural elewents ¢epervated during ihe teﬁts nade
with J. Pe Girard. By combining several of these actions in a complex
mapney (actions which weculd ctherwise have left traces on the
specinen), we might be abkle to simulate the lgcal texture and

arrangerent of these structural clenments, but we would produce much

.
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greater changes in dimensicrs than thcse oksexrved, which are very
slight or ponexistent. The localized nature of these transformations

is surprising.

These experiments are part of a group c¢f meny more tests, which
we screened and subjected tc an extensive critical study undef the
ceorditicns described in the introducticn. This group of tests also
contains those in which ncthing happened, and cthers in which we
clearty observed musculax inpetus ccutled with positively "abnormal®

cffects.

It is a good idea to emplasize that £he efiects observed have a
cé:tain‘degree of reproducitkility: the bends ip the bars vere
- grgduced repeatedly, the local martensitic transformations ~ twice,
and the local hardenings - four times. The last of these four tests,
the test spensored by Professor Hasted, is the most significant, for
it includes the neasurerent of hardness befcre the tests in the zone
ir which hardening subsequently was realized, ard because the
increase in hardness was verified in’tdb igdep@n&ent laboratories,

thus an English laboratcry working ®klinde®
J. P. Girard did nct produce unknown structures in any of the

testsé The structural mcdificaticns cbservel are of the type produced

Ly certain types of defcrmaticns. fheir distribution is normal for
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the case of simple bending, but abpormal fcr transformations without

deformation or with slight deformaticn.

If the effects had been produced by applying forces, the work
which it would have beeun necessary tc experd for the largest test
fiece wculd have reached arcund 12 J. The ccrresponding increase in

enthalpy would be fromw 2-3 J.

In this article, ve have no intention cf éngcsing ouxr
conclusions as complete scientific facts. Eut we felt it our duty to
chjectively describe the conditions and the results of these
experirents. We found nc explanatica for the effccts observed,
neither in current physics, nor by pcesible trickery, but perhaps

cthers will be able to find thew.
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CCNCEENING THE ARTICLE EY CE. CRUSSARD AND J. BCUVAIST

The above article sas sritten fellowing experiments which
denmonstrated the abnormzl behavior of metals or alloys in the
[resence of J. P. Girard. I can confirm that these experiments were
rade with considerable sciertific strictness, in order to eliminate
apy trickery as much as poscsible. However, scme of them were not

convincing, for the poseibility of trickery is always prasent.

Bany phenomena are reZected by the educated world because they
are censidersd to be irraticnal; but this is mere the a priori
refvsal to try to observe and control them for themselves, with
cepycern for the ftuth, tather than giving prcof of scientific

heresiye

Several scientists 4id not hesitate t¢ participate in the’
experinents c¢f J. P. Giraxd, simply ip cudex be "see” then
cbjectively. I myself had this opportunity end I was sometimes
troubled by these experiments, which, ag cne of us pointed out,

places us, the physicists, in a very uncownfcrtakle position.

gut of all of these experiments, nmost cf which were video
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recorded with a conéiderahle abundance of ccntrcls, C. Crussard and
J. Bouvaist used only those which are the subject of this article.
Until proven otherwise, it %as not gcssible tc find a rational
explanatior for the transformations chserved arnd described - which

naturally does not wean that we will not f£ind one latern.

fhe authors of this article fcund it interesting to publish
their observations, knowing full well that they would come up against
rather general scepticism ~ but one must only view their actions as
the désire to make known phenowena which are olkviously inexplicable

in the current state of cur kncwledge.

I myself agreed to add these few lines, having had occasion to
fcllow these experiments rather clcsely, sisply in order to give my
advice about the scientific strictness uith which they were conducted
ty the authors. Too many factors are still undetermined to make it

possible to give a valié interpretaticn.

.

Je Je Trillat, Hember of the Acadeny of Sciences

End-1314
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